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Listing of Claims; 

1 . (currently amended): Apparatus for measuring a characteristic of a web of 
material by detecting a beta radiation beam after passage througli said web of 
material comprising: 

a first detector generally aligned with a beta radiation beam to be detected 
and generating a first signal representative of a first portion of said beam received 
by said first detector; 

a second detector at least partially surrounding said first detector and 
generating a second signal representative of a second portion of said beam received 
by said second detector; and 

a controller receiving said first and second signals and generating a first 
characteristic signal from said first signal, a second characteristic signal from said 
second signal and a third characteristic signal from a combination of said first and 
second signals, wherein said first and second characteristic signals are used to 
compensate said third characteristic signal for variations in atomic composition of 
sard web of material through which said beta radiation beam passes. 

2. (currently amended): Apparatus for measuring a characteristic of a web of 
material bv detecting a beta radi ation beam after passage through said web of 
material as da l m e d in c l a i m 1 furth er comprising; 

a_first detector generallv aligned with a beta radiation beam to be detected 
and qeneratino a firs t signal representative of a first portion of said beam received 
bv said first detector: 

a second detector at least oartialiv surrounding said first detector and 
generating a second signal representative of a secondLportion of said beam received 
by said second detector 
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at least a third detector at least partially surrounding said first detector and 
said second detector and generating a third signal representative of a third portion of 
said beam received by said third detecto rLand 

a controller receiving said first, second and third signals and generating a first 
characteristic signa l from said first signal, a second characteristic signal from said 
second sional and a third characteristic signal from said third signal, said controller 
further ge nerating a fourth characteristic signal from a combination of said first, 
second and third signals , s aid contpol l er further r ec ei ves said th ird si gna l and 
g e n e rating a fourth charact e ristic signal from s aid thi r d si g nal, wherein said first, 
second and third signals are used to gen er at e s aid t h ird c h aract e ristic signa l and 
s a id fourth charact eri st i c s i g n al is use d to fu r th e r compensate said third fourth 
characteristic signal for variations in atomi c composition of said web of material 
through which said beta radiation beam nasses . 

3. (original): Apparatus as claimed in dalm 1 wherein said characteristic Is 
area weight of said web of material. 

4. (currently amended); Apparatus as claimed In claim 1 wherein said first 
detector comprises a first plurality of individual beta detectors and said second 
detector comprises a second plurality of individual beta detectors, 

5. (original): Apparatus as claimed In claim 1 wherein said first and second 
detectors comprise an array of individual beta detectors. 

6. (original): Apparatus as claimed in claim 5 wherein sard first detector 
comprises a plurality of individual beta detectors of an inner portion of said array and 
said second detector comprises a plurality of individual beta detectors of an outer 
portion of said array. 
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7. (currently amended): Apparatus as claimed In claim + 6 wherein said 
plurality of individual beta detectors of an outer portion of said an-ay at least partially 
surround said plurality of individual beta detectors of an inner portion of said anray. 

8. (original): Apparatus as claimed In claim 7 wherein said plurality of 
individual beta detectors of an outer portion of said array surround said plurality of 
individual beta detectors of an inner portion of said array. 

9. (currently amended): A method for measuring a characteristic of a web of 
material by detecting a beta radiation beam after passage through said web of 
material comprising: 

generating a first signal representative of a first portion of said beam received 
by a first detector; 

generating a second signal representative of a second portion of said beam 
received by a second detecton 

generating a first characteristic signal from said first signal; 

generating a second characteristic signal from said second signal; 

generating a third characteristic signal from a combination of said first and 
second signals; and 

using said first and second characteristic signals to compensate said third 
characteristic signal for variations in Mom^ic composition of said web a-sheet of 
material through which said beta radiation beam passes. 

1 0. (currently amended): A method for measuring a characteristic of a web of 
material by detecting a beta radiation beam after passage through said web of 
material as cla i m e d i n cla i m 9 furthe r comprising: 

generating a first signal representative of a first portion of said beam received 
bv a first detector: 

generating a second signal representative of a second portion of said t>eam 
received bv a second detector: 
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generating at least a third signal representative of a third portion of said beam 
received by a third detector; 

Qeneratina a first characteristic signal from said first signal: 
generating a second characteristic signal from said second signal: 
generating a third characteristic signal from said third signal: 
generating a fourth characteristic signal from sa id third si gna l; 

said gen e ration of a third characterist i c signal from a combination of said firsts 

and second and third signals furth er- co m pris e s g e n e ratio n of said t hir d c h a r aGteriatic 
signal f o rm a c o m bi nati on o f sai d first, sec on d a nd third si gn al ; and 

using said first, second and fottrth third characteristic signals to compensate 
said tWfd fourth characteristic signal for variations in atomic composition of said web 
a-sheet of material through which said beta radiation beam passes. 

1 1 . (original): A method for measuring a characteristic of a web of material as 
claimed In daim 9 further comprising: 

generally aligning said first detector with said beam; and 

at least partially surrounding said first detector with said second detector. 

12. (currently amended): A method for measuring a characteristic of a web of 
material as claimed in claim 9 further comprising: 

forming said first detector as a first plurality of individual detectors! and 
forming said second detector as a second plurality of individual detectors, 

1 3. (currently amended): A method for measuring a characteristic of a web of 
material as claimed in claim 9 further comprising: 

providing a plurality of individual detectors: 

defining said first detector as a first electrically selectable portion of said 
plurality of indjyidual detectors; and 

defining said second detector as a second electrically selectable portion of 
said plurality of individual detectors. 

-6- 



PAGE 1W23 ' RCVD AT 9/14/2005 5:21:46 PM [Eastern Daylight runel ' SVR:USPTO-EFXRF-6/31 * DNIS:273830fl * CSID:937 438 2124 * DURATION (inn«s):05-26 



09/14/2005 WED 17:22 FAX 937 438 2124 STEVENS AND SHOWALTER 



121011/023 



Serial No. 10/628,197 
Docket No. ACC048PA 

14. (currently amended): A method for measuring a characteristic of a web of 
material as claimed in claim 13 further comprising: 

generally aligning said first portion of said plurality of individual detectors with 
said beam; and 

at least partially surrounding said first portion of said plurality of individual 
detectors with said second portion of said plurality of individual detectors, 

15. (original): A method for measuring a characteristic of a web of material by 
detecting a beta radiation beam after passage through said web of material 
comprising: 

generating a first signal representative of a first portion of said beam received 
by a first detector; 

generating a second signal representative of a second portion of said beam 
received by a second detector, 

measuring a characteristic of an array of first calibration samples with said 
first detector; 

measuring said characteristic of said array of first calibration samples wrth 
said second detector: 

measuring said characteristic of said array of first calibration samples with a 
combination of said first and second detectors; 

calibrating said first detector, said second detector and said combination of 
said first and second detectors so that each of said first detector, said second 
detector and said combination of said first and second detectors accurately measure 
said characteristic of said array of first calibration samples; 

measuring said characteristic of an array of second calibration samples with 
said first detector, said array of second calibration samples having a higher atomic 
number than said array of first calibration samples; 

measuring said characteristic of said array of second calibration samples with 
said second detector; 
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measuring said characteristic of said array of second calibration samples with 
a combination of said first and second detectors; 

determining a measurement ern^r array equal to a difference between 
measurements of said characteristic of said array of second calibration samples with 
a combination of s^id first and second detectors and laboratory values for said array 
of second calibration samples; 

determining a conrectlon signal array equal to a difference between 
measurements of said characteristic by said first detector and measurements of said 
characteristic by said second detecton 

correlating said measurement error array with said correction signal array to 
determine measurement errors to be subtracted from characteristic measurements 
made with a combination of said first and second detectors; and 

subtracting said measurement errors from said measurements made with a 
combination of said first and second detectors to determine compensated 
measurements of said characteristic. 

16. (currently amended): A method for measuring a characteristic of a web of 
material as claimed in claim 15 wherein correlating said measurement error an^y 
with said correction signal array to determine measurement errors to be subtracted 
from characteristic measurements made with a combination of said first and second 
detectors comprises curve fitting said correction signal array to said measurement 
error array. 

17. (original): A method for measuring a characteristic of a web of material as 
claimed in claim 16 wherein said curve fitting comprises using a third order 
polynomial to fit said. correction signal anay to said measurement error array. 

18. (currently amended): Apparatus for measuring a characteristic of a web 
of material by detecting a beta radiation beam after passage through said web of 
material comprising: 
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an inner detector generally aligned with a beta radiation beam to be detected 
and generating an inner signal representative of an inner portion of said beam 
received by said first detector; 

at least one outer detector at least partially sun-ounding said inner detector 
and generating a corresponding outer signal representative of an outer portion of 
said beam received by said at least one outer detector; and 

a controller receiving said inner and outer signals and generating an inner 
characteristic signal from said inner signal, an outer characteristic signal from said 
outer signal and a combined characteristic signal from a combination of said inner 
and outer signals, wherein said inner and outer characteristic signals are used to 
compensate said combined characteristic signal for variations in atomic composition 
of said web of material through which said beta radiation beam passes. 

19. (original): Apparatus for measuring a characteristic of a web of material 
as claimed in claim 18 comprising at least first and second outer detectors. 

20. (cumently amended): A method for measuring a characteristic of a web of 
material by detecting a beta radiation beam after passage through said web of 
material comprising: 

generating an Inner signal representative of an inner portion of said beam 
received by an inner detector; 

generating at least one outer signal representative of a corresponding portion 
of said beam received by at least one corresponding outer detector; 

generating an inner characteristic signal from said inner signal; 

generating at least one outer characteristic signal from said at least one outer 

signal; 

generating a combined characteristic signal from a combination of said inner 
and outer signals; and 
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using said inner and outer characteristic signals to compensate said 
combined characteristic signal for variations in atomic composition of said web a 
sheet of material through which said beta radiation beam passes. 
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